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* NOTICES * 

JPO and NCIPI arSRjUgt resrj^sible for any 
damages caused by tSSSSU^of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On a substrate The following general formula (i) 
[Formula 1] 

R i R 3 

t I 

- (S i -N) - •••(!) 
I 

R 2 

The process which applies the coating liquid containing one sort of the polysilazane which has the repeat 
unit expressed, or two sorts or more, and forms a paint film, (However, Rl, R2, and R3 are the alkyl 
groups of a hydrogen atom or the carbon atomic numbers 1-8 independently, respectively.) 
Subsequently, the pattern formation approach characterized by including the process which irradiates 
ultraviolet rays in the shape of a pattern under an oxidizing atmosphere at this paint film, is made to 
harden the ultraviolet-rays exposure part of a paint film, and forms a coat, and the process which 
removes the ultraviolet-rays unexposed part of a paint film. 

[Claim 2] The pattern formation approach according to claim 1 characterized by performing pattern-like 
UV irradiation to said paint film through a photo mask between the substrate with which the paint film 
was formed, and the ultraviolet-rays light source. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pattern formation approach which can be used in 
order to manufacture a semiconductor device, a liquid crystal device, a printed-circuit board, a photo 
mask, ornamental glass, etc. in more detail about the pattern formation approach of a up to [ a 
substrate ]. 
[0002] 

[Background of the Invention] In case a semiconductor device, a liquid crystal display device, a printed 
circuit board, a photo mask, ornamental glass, a printing plate, etc. are produced, the process which uses 
a photoresist etc. and forms the predetermined pattern-like film on a substrate is included. 
[0003] For example, if the making process of a semiconductor device is explained, photoresist liquid 
will be applied on the oxide film formed on the silicon wafer, it will expose in the shape of a pattern on 
the obtained photoresist film, and the photoresist film after exposure will be developed. By this 
development, in the case of a negative-mold photoresist, the photoresist of an exposure part remains on a 
silicon wafer, and, in the case of a positive type photoresist, the photoresist of the unexposed section 
remains on a silicon wafer. 

[0004] Thus, the oxide film is etched by using as a protective coat the pattern-like film formed on the 
oxide film on a silicon wafer. Then, although an impurity diffusion process is given to a silicon wafer, in 
this process, the pattern-like film works as an impurity diffusion mask, and an oxide film diffuses an 
impurity only into the part removed by etching. 

[0005] As such a photoresist, photosensitive organic compounds, such as conventional, for example, 
Pori, cinnamic-acid vinyl and aromatic series bis-azide, have mainly been used. By the way, the dry 
etching which etches with the plasma or acceleration ion very much is adopted as recent years. 
According to such dry etching, detailed-ization of etching processing is attained. However, the pattern- 
like film obtained from photosensitive organic compounds, such as conventional Pori cinnamic-acid 
vinyl, is not enough as dry etching-proof, and an appearance of the pattern-like film excellent in dry 
etching-proof nature is desired by it. Moreover, an appearance of the pattern-like film which does not 
have the defect of a void, a pinhole, etc. and was excellent in insulation is also desired. 
[0006] 

[Objects of the Invention] This invention does not have the defect of a void, a pinhole, etc., and, 
moreover, there is no film contraction at the time of hardening, and it is to offer the pattern formation 
approach which can form the pattern-like film excellent also in the upper insulation while it is made in 
view of the above conventional techniques and is excellent in dry etching-proof nature. 
[0007] 

[Summary of the Invention] The pattern formation approach concerning this invention is on a substrate. 
The following general formula (i) 
[0008] 
[Formula 2] 
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R, R, 

- (S i -N) - • • ■ ( i) 

I 

R 2 

[0009] (-- however, Rl, R2, and R3 are the alkyl groups of a hydrogen atom or the carbon atomic 
numbers 1-8 independently, respectively.) - with the process which applies the coating liquid 
containing one sort of the polysilazane which has the repeat unit expressed, or two sorts or more, and 
forms a paint film Subsequently, it is characterized by including the process which irradiates ultraviolet 
rays in the shape of a pattern under an oxidizing atmosphere at this paint film, is made to harden the 
ultraviolet-rays exposure part of a paint film, and forms a coat, and the process which removes the 
ultraviolet-rays unexposed part of a paint film. 
[0010] 

[Detailed Description of the Invention] The pattern formation approach which starts this invention 
below is explained concretely. First, by this invention, although a pattern is formed on a substrate, 
specifically as such a substrate, the transparence substrate covered by protection-from-light nature 
matter which consists of semi-conductor substrates, such as a metal substrate, a glass substrate, a plastic 
plate, and a silicon wafer, a liquid crystal substrate with which the transparent conductive thin film is 
formed, FRP in which the metal thin film is formed, such as a substrate for printed circuit formation and 
a metal thin film, is used. 

[001 1] On such a substrate, it is the following general formula (i). 

[0012] 

[Formula 3] 

i' ?• 

- (S i -N) - •••(!) 

I 



[0013] The coating liquid containing one sort of the polysilazane which comes out and has the repeat 
unit expressed, or two sorts or more is applied, and a paint film is formed. It sets at said ceremony (i) 
and is Rl and R2. And R3 It is the alkyl group of a hydrogen atom or the carbon atomic numbers 1-8 
independently, respectively, and one sort chosen from a methyl group, an ethyl group, and a propyl 
group is desirable in an alkyl group. It is especially Rl and R2. And R3 The case where each is a 
hydrogen atom is desirable. 

[0014] Moreover, the polysilazane which has the repeat unit expressed with the above-mentioned 
formula (i) may be a straight chain-like, or may be annular, and both straight chain-like polysilazane and 
annular polysilazane may be contained. 

[0015] Furthermore, it is desirable 500-10,000, and for the weight average molecular weight of such 
polysilazane to be in the range of 1,000-4,000 preferably. When the silica system insulator layer to 
which weight average molecular weight hardened the paint film by UV irradiation less than by 500 tends 
to become porosity and molecular weight exceeds 10,000, there is an inclination for the fluidity of 
coating liquid to fall. 

[0016] Into an organic solvent, the coating liquid used in this invention dissolves the above-mentioned 
polysilazane, and is usually formed. As such an organic solvent, if polysilazane is dissolved and a 
fluidity is given to coating liquid, there will be especially no limit and, specifically, ether, such as 
halogenated hydrocarbon, such as hydrocarbons, such as a cyclohexane, toluene, a xylene, and a hexene, 
a methylene chloride, an ethylene chloride, and trichloroethane, ethyl butyl ether, dibutyl ether, dioxane, 
and a tetrahydrofiiran, etc. will be mentioned. These organic solvents are independent, or can mix and 
use two or more sorts. 

[0017] Moreover, as for the concentration of the polysilazane in such coating liquid, it is desirable that it 
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is 3 - 35 % of the weight. In the further above-mentioned coating liquid, one or more sorts of coloring 
agents chosen from a color pigment and a coloring color or a photo-oxide generating agent may also be 
included. 

[0018] In order to apply the coating liquid containing polysilazane on a substrate, approaches, such as a 
spray method, a spin coat method, a dip coating method, the roll coat method, screen printing, a 
decalcomania method, and the curtain coat method, are adopted. Moreover, a paint film is formed on a 
substrate by drying the paint film obtained by doing in this way. 

[0019] Subsequently, the ultraviolet-rays exposure part of this paint film is stiffened on the paint film 
formed by doing in this way by irradiating ultraviolet rays in the shape of a pattern under an oxidizing 
atmosphere. In order to irradiate such ultraviolet rays in the shape of a pattern at a paint film, 
approaches, such as performing UV irradiation through a photo mask between the substrate with which 
the paint film was formed, and the ultraviolet-rays light source, are mentioned. 
[0020] The ultraviolet-rays exposure part of this paint film is stiffened by irradiating ultraviolet rays in 
the shape of a pattern on a paint film through such a photo mask, so that ultraviolet rays may carry out 
incidence perpendicularly to a paint film side under an oxidizing atmosphere preferably. 
[0021] As above oxidizing atmospheres, oxygen content gas, steam content gas, ozone content gas, etc. 
are mentioned, for example. Moreover, as the light source at the time of irradiating ultraviolet rays, a 
high pressure mercury vapor lamp, a metal halide lamp, etc. are used, and the quantity of light of 
ultraviolet rays and the clearance of the light source and a paint film are usually suitably defined 
according to the class of polysilazane which constitutes the paint film, the thickness of a paint film, etc. 
[0022] By irradiating ultraviolet rays at the paint film which consists of polysilazane under an oxidizing 
atmosphere as mentioned above, the -SiN-frame of the polysilazane part exposed by ultraviolet rays 
oxidizes, and changes to a -SiO-frame. Under the present circumstances, a paint film cannot contract 
greatly and a resist pattern can be formed with high resolution. 

[0023] Thus, it is excellent also in insulation while it is excellent in dry etching-proof nature, since the 
obtained resist pattern has the -SiO-frame. If the silanol system compound was used in order to form the 
pattern-like film, the coat contracted at the time of pattern formation, and there was a trouble that the 
resolution of the pattern which is formed on a substrate for this reason will fall. 

[0024] However, by the approach of irradiating ultraviolet rays to the paint film formed from the coating 
liquid containing polysilazane in the shape of a pattern under an oxidizing atmosphere, and forming the 
pattern-like film, the distance between association can hardly change only by Si-N association changing 
to Si-0 association, but, for this reason, the pattern-like film can be formed with high resolution on a 
substrate. 

[0025] By the pattern formation approach concerning this invention, as mentioned above, after 
irradiating ultraviolet rays in the shape of a pattern on a paint film under an oxidizing atmosphere, the 
polysilazane of the unexposed section by which ultraviolet rays are not irradiated is removed, and, 
thereby, a pattern is formed on a substrate. 

[0026] The approach of dissolving the unreacted polysilazane of this part in the organic solvent or alkali 
water solution used in case coating liquid which was mentioned above, for example when removing the 
paint film of such an ultraviolet-rays unexposed part is formed etc. is adopted. 

[0027] According to the pattern formation approach concerning this invention, a semiconductor device, 
the transparent electrode for liquid crystal displays, a printed circuit board, a photo mask, the ornament 
plate with which the pattern was formed according to the concave convex pattern can be manufactured. 
[0028] Moreover, the substrate which has the pattern-like resist film obtained by this invention can be 
used for a printing plate using this difference, when a difference arises in the wettability to water or an 
organic solvent between a crevice (substrate) and heights (hardening coat). 
[0029] 

[Effect of the Invention] In this invention, since the paint film of polysilazane is formed on a substrate, 
the paint film of this polysilazane hardly contracts in case a coat is formed at processes, such as UV 
irradiation, and the defect of the void accompanying the contraction at the time of this coat formation, a 
pinhole, etc. does not arise, on [ various ] a substrate, there is no defect and, moreover, a pattern 
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insulating with high resolution can be formed. 

[0030] Hereafter, although an example explains this invention, this invention is not limited to these 

examples. 

[0031] 

[Example 1] 300ml of methylene chlorides was put in in the 11. 4 Thu openings flask, and it cooled at -5 
degrees C. Subsequently, it is NH3 further, adding and stirring dichlorosilane 30.0g in this flask. Gas is 
blown for 2 hours and it is dichlorosilane and NH3. The solution including a resultant was obtained. 
After filtering and removing settlings from the obtained solution, when the filtrate was decompressed 
and the solvent was removed, resin-like polysilazane A (weight average molecular weight 2,700) was 
obtained. 

[0032] The coating liquid (A) with which the obtained polysilazane A is dissolved in a xylene, and 
polysilazane A of 20 % of the weight of solid content is contained was adjusted. Moreover, except 
having replaced with dichlorosilane 30.0g and having used methyl dichlorosilane 34.2g, by the same 
manufacture approach as the above-mentioned polysilazane A, Polysilazane B (weight average 
molecular weight 1,200) was obtained, and the coating liquid (B) with which this polysilazane B is 
subsequently contained was adjusted. 

[0033] After applying this coating liquid to a 4 inch Si wafer with a spin coat method for 4,000rpm 5 
seconds, desiccation was performed for 120-degree-C 2 minutes. Subsequently, the photo mask was 
prepared in the black light which consists of a high-pressure mercury lamp and an ozonizer, and 
ultraviolet rays were irradiated for 5 minutes at the above-mentioned polysilazane coat formation wafer. 
[0034] Then, after heating for 10 minutes at 150 degrees C, when the wafer was washed by the xylene, 
the wafer with which the silica system coat of a predetermined configuration was formed was obtained. 
This wafer was immersed in HF water solution 0.5% of the weight, and that etching rate was measured. 
[0035] A result is shown in Table 1 . It turns out that the precise pattern without the defect of a void, a 
pinhole, etc. is formed of this result. 
[0036] 
[Table 1] 

m i 





mm wmn-k) 


x-yf->^'u-h (tymo-A/min ) 


A 


3,500 


1 8 


B 


3.200 


2 0 
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